INTRODUCTION
The Markov moment problem studies the relationship between a density x on a finite measure space S with 0 F x F 1 a.e. and its moments Ha x i Ž w x. with respect to given integrable weight functions a , a , . . . , a see 12 . 1 2 n
In physical applications we seek to estimate x on the basis of this moment Ž information, sometimes using a maximum entropy technique see for w x. example 6, 8 . A mathematical survey of such techniques may be found in w x 3 .
Heuristically it has been observed that for some densities x, any estimate 0 F x F 1 a.e. with moments Ha x close to the given moments Ha x i i Ž . must necessarily be close to x in L norm . This phenomenon is called 1 Ž w x w x. ''superresolution'' see 11 and 7 . An interesting explanation was prew x w x sented in 9 and 10 , based on some sophisticated probabilistic maximum w x entropy techniques introduced in 5 . The aim of this note is to give a concise, elementary, measure-theoretic approach to this problem. In this straightforward framework we derive results analogous to some of those in w x w x 9 and 10 under very simple assumptions and with an explicit error bound.
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The following example shows that the order of growth is best possible. We have seen that the superresolution phenomenon is confined to cases where the underlying density x is the characteristic function of a set of the form S T . It is therefore natural to ask how one recognizes such sets. In a one case, familiar from approximation theory, this is extremely easy.
Continuous functions a , a , . . . , a on a real interval I are said to 1 2 n satisfy the Haar condition if T a has at most n y 1 zeroes for any nonzero n Ž w x. Ž . where s s -s -иии -s -s s and k -n.
In fact, the converse is also true: any set of this form can be written S T a for some in ‫ޒ‬ n . To see this, we simply choose so that T a has zeroes Ž s , s , . . . , s in the interior of S and any remaining zeroes outside S and 
THE MAIN RESULT
Ž . We suppose that S, is a fixed finite measure space. Our quantification of the superresolution phenomenon revolves around the following Ž . idea. We define, for any nonnegative function f in L S , the constant
Our aim in this section is to prove the following result. 
Proof. The function ⌳ is just the value function of the convex prof Ž . gram on the right-hand side of 2.4 . Convexity is easy and standard to check, while attainment and lower semicontinuity are consequences of the Ä < 4 Ž . weak-star compactness of y g L 0 F y F 1 a.e. . The inequality 2.6 is ϱ Ž . simply the weak duality inequality for problem 2.4 , and is easily checked directly.
In fact, a standard Fenchel duality result applied to the right-hand side Ž .
Ž . Ž of 2.6 shows that 2.6 holds with equality for all in ‫ޒ‬ see for example w x.
Ž. Ž . 13 . Furthermore, the supremum in 2.6 is attained, at least for -S , w x by the results in 2 . We shall not need these stronger duality results.
The next result is the key tool in our general convergence analysis. Proof. By Fubini's theorem,
The result follows.
Ž . LEMMA 2.9. Suppose that the function f lies in L S with f ) 0 a.e., and
by the previous lemma. Setting k s ␤ gives the result. 
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We can now prove the main result.
Proof of Theorem 2.2. By the previous lemma, 
